The effects of Ni substitution on Ce(Cu 1−x Ni x ) 2 Si 2 have been studied by specific heat and electrical resistivity measurements. The specific heat measurement has revealed that the enhanced quantum fluctuations around an antiferromagnetic quantum critical point are markedly suppressed by Ni substitution, and that the Fermi liquid state recovers in the Nirich region (x ≥ ∼ 0.12). The characteristic T -linear dependence of the resistivity has been observed at approximately x ∼ 0.10 together with a sign of superconductivity. The variation of n in the form of ρ − ρ 0 = aT n against T max 1 , at which the resistivity peaks, coincides with the case of high-pressure experiments on pure CeCu 2 Si 2 . The anomalous T -linear behavior appears to occur in the crossover region from the Kondo regime to the valence fluctuation regime rather than in the conventional antiferromagnetic quantum critical region.
suddenly disappears above a critical pressure p c ∼ 4.5 GPa. 10 In addition, two clearly distinct superconducting domes in the p-T phase diagram were found in a Ge-substituted system CeCu 2 (Si 1−x Ge x ) 2 . 11 For the SC around ambient pressure, AFM spin fluctuations have been considered to play an important role in the formation of the Cooper pair as well as other
Ce-based heavy-fermion superconductors such as CeIn 3 , 12 CePd 2 Si 2 , 12 and CeRhIn 5 . 13 In the light of experimental results, the AFM spin fluctuation scenario for the unconventional SCs, however, does not seem to be applicable to the high-pressure SC of CeCu 2 Si 2 .
The critical charge-, valence-, or orbital-fluctuation scenarios are presumable theoretical ideas that can be used to explain the high-pressure SC of CeCu 2 Si 2 and other anomalous metallic states observed in Ce-and Yb-based heavy-fermion systems. [14] [15] [16] [17] In CeCu 2 Si 2 , the linear temperature variation of the electrical resistivity, ρ − ρ 0 ∼ T , the marked increase in the residual resistivity, ρ 0 , and the sudden decrease in the T 2 coefficient of the resistivity, A, are observed around the critical pressure p c . In addition, a significant increase in the Ce valence, which means the delocalization of the f -electron on the Ce ion, is manifested according to the latest studies of the Cu-NQR 18 and the Ce-L III edge X-ray absorption spectra (XAS) at high pressures. 19 These characteristics have been believed to be signs of the critical behavior associated with a valence transition around the critical end-point, 9, 14, 15 while we have been requiring, in the course of our studies, 20 more signatures for the clarification of fascinating quantum phenomena.
We have reviewed prior research studies for a pseudo-ternary Ce(Cu 1−x Ni x ) 2 Si 2 system, which were reported by two groups about 25 years ago, 21, 22 and found it interesting to reinvestigate the series from the point of view of further understanding the quantum criticality in The lattice constants of Ce(Cu 1−x Ni x ) 2 Si 2 at room temperature are shown in Fig. 1(a) . as plotted in Fig. 3 . For x = 0.0, T K is estimated to be ∼ 7 K, which is in good agreement with a previous NMR result. 31 In particular, it is interesting to note that a rapid increase in T K is observed for x = 0.09 − 0.12, in which the low-temperature enhancement of C 4 f /T almost completely disappears. The precipitous increase in T K suggests that the transformation from the Kondo (heavy-fermion) regime with n f ∼ 1, where n f is the f -electron number per
Ce ion, to the valence fluctuation regime with n f < 1 occurs in the Ni-substituted system, as mentioned in the previous studies. 21, 22 In fact, we can restate this as follows: a valence crossover is realized in the Ni-rich region (x ≥ ∼ 0.12), although the crossover is not sharp compared with the α − γ transition in the Ce metal 32 and the valence transition with a major change in n f in the Eu and Yb compounds. 25, 26 This state is consistent with the results of the previous Ce-L III XAS experiments on the Ni-substituted system, 22 which show a gradual valence change in a Ni-rich region.
Results of electrical resistivity measurement are shown in the inset of 
